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Guest Editorial
Foreword to the Special Issue on
Aggregation Operators
AGGREGATION of information is of primary importancein the construction of knowledge based systems in various
domains, ranging from medicine, economics, and engineering to
decision-making processes, artificial intelligence, robotics, and
machine learning. Aggregation functions, which are often called
aggregation operators, are used to combine several inputs into a
single representative value, which can be subsequently used for
various purposes, such as ranking alternatives or combining log-
ical rules. The range of available aggregation functions is very
extensive, from classical means to fuzzy integrals, from trian-
gular norms and conorms to purely data driven constructions.
Research activity is this field is very high, which is illustrated
by many dedicated special sessions at practically every major
conference on fuzzy sets as well as biennial summer school on
aggregation operators AGOP (2001 in Oviedo, 2003 in Alcalá
de Henares, 2005 in Lugano, 2007 in Ghent, 2009 planned in
Palma de Mallorca). Current research on aggregation operators
involves purely theoretical studies, development of practical ag-
gregation tools, as well as their applications. In this issue we
tried to balance these three aspects and provide the reader with
a mix of papers reflecting the broadness of this research area.
All the submissions received in response to the open call were
rigorously evaluated according to the normal reviewing process
of the IEEE TRANSACTIONS ON FUZZY SYSTEMS.
The article by Saminger, Dubois, and Mesiar is focused on
the commuting of aggregation operators. After some general
results, aggregation operators commuting with special aggre-
gation operators (triangular norms and conorms, uninorms)
are characterized. An application as consensus functions is
included, extending the previous results of Dubois, Fodor,
Prade, and Roubens.
A well-known construction of triangular norms by using ad-
ditive generators is translated to a discrete setting in the paper by
Mayor and Monreal. They focus on a method to decide whether
a discrete conjunctive aggregation function has an additive gen-
erator or not.
De Baets and De Meyer focus on the topic of copulas, and in
particular construction of copulas in a patchwork-like assembly
of arbitrary copulas. They recover the method of ordinal sum
construction as well as a dual method, depending which single
background copula is chosen.
Torra and Narukawa present a position paper on averaging
aggregation functions, in which they outline a spectrum of re-
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search directions and open questions. Their recent book [1] is a
source of much more detailed discussion.
Aggregation operators defined by means of various fuzzy in-
tegrals, especially the Choquet and Sugeno integrals, are gaining
popularity because of their ability to model explicitly interac-
tions between various inputs. The concept of a fuzzy measure
is fundamental in defining fuzzy integrals. Miranda and Com-
barro examine structures of various families of fuzzy measures
and present a theoretical background necessary for development
of a random generator of discrete fuzzy measures.
The article by Dujmovic´ studies aggregation operators in the
context of system evaluation. The author defines generalized
conjunctions and disjunctions to build preference logic func-
tions and models. The measures of orness and andness, partial
absorbtion, replaceability, simultaneity, tradeoff and sensitivity
analysis, as well as various mandatory, desired and sufficient re-
quirements are some of the concepts analyzed in detail in this
contribution.
Kyselová, Dubois, Komorníková, and Mesiar bring in their
contribution some new looks on the alternative orderings in
multicriteria decision aid by means of aggregation opera-
tors. Among others, they introduce an interesting limit-based
approach to preference structures building by means of ag-
gregation operators, generalizing, for example, the Lorentz
ordering, and the leximin or the leximax orderings for score
vectors with different dimensions in two ways.
Implication functions are closely related to aggregation func-
tions, and in some cases are constructed based on aggregation
functions. The article by Mas, Monserrat, Torrens, and Trillas
provides an extensive overview of implication functions, in-
cluding their theoretical properties, construction methods and
applications.
Yager presents a method of determining weights of ordered
weighted averaging (OWA) functions. He uses the concept
of a stress function, which is related to Basic Unit-interval
Monotonic (BUM) functions (sometimes referred to as fuzzy
quantifiers) that have been used for OWA weights generation
in many previous studies. The focus of this paper is on inter-
pretability and easiness of construction, which are appealing
for many practitioners. The paper by Ahn deals with another
aspect of OWA functions, the situation when both the weights
and the inputs are uncertain. The author focuses on the case of
weights and inputs being intervals.
Aggregation of interval-valued inputs is also considered in
the paper by Boukezzoula, Galichet, and Foulloy. They use the
1063-6706/$25.00 © 2007 IEEE
Authorized licensed use limited to: IEEE Xplore. Downloaded on December 17, 2008 at 19:45 from IEEE Xplore.  Restrictions apply.
IEEE TRANSACTIONS ON FUZZY SYSTEMS, VOL. 15, NO. 6, DECEMBER 2007 1031
classical Zadeh’s extension principle and develop a range of ex-
plicit formulas for triangular fuzzy intervals, which are easily
implemented.
Wu and Mendel discuss the concept of linguistic weighted
average in which the weights are modelled as type-2 fuzzy
sets. Their paper presents a theoretical background, practical
algorithms and an application of these aggregation functions.
It nicely complements the existing literature on linguistic
weighted average and linguistic OWA.
Intuitionistic aggregation operators is another extension
of aggregation functions discussed in the paper by Xu. He
develops the intuitionistic fuzzy weighted averaging, intu-
itionistic ordered weighted averaging and intuitionistic hybrid
aggregation.
The paper by Márquez, Peregrín, and Herrera deals with iden-
tification of parameters of aggregation functions in Mamdani
fuzzy systems together with the linguistic rule base. This paper
provides an experimental study which shows that cooperative
evolutionary learning is superior than learning the rule base and
aggregation function parameters at two separate steps.
We wish to thank Nik Pal, Editor-in-Chief of this journal, for
providing us with the opportunity to compile this special issue.
We wish to thank the authors who submitted papers to this issue
(and to those whose papers we were unable to include) and also
the dedicated team of reviewers.
Finally, we would like to draw the reader’s attention to the fol-
lowing monographs dedicated to aggregation operators [1]–[3].
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